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Photo of measurement team - Ishmael Khozi (ASA Technical Director), Mehlo Hlabangane (Sewete Marathon
co-ordinator) Joe Morris (Central Gauteng Administrator) and Morrie Williamson whe were joined by one of the
Iocal lady veteran runners out on a training run over the route, while they measured. They are outside the Meris
lsac school in Soweto, where the 1976 uprising of school children took place. This was a major Gccasion in the
fight against apartheid, when scheol children protested over a law that forced education to be given in Afrikaans
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Calibration Constants

Recently it became apparent that not all certifiers were aware of the option of using the average
calibration to determine course length, Average calibration is an acceptable method of
calculating a course. It is not the recommended method but certainly allowable. Some of our
esteemed colleagues feel that average calibration should be an available option to anyone wishing
1o use it at any time for any reason. Other equally esteemed colleagues believe that use of the
average calibration risks courses coming up short on validation. More discussion seems in order
on this before a clear resolution can be determined. To date the discussion has been confined o a
small group. Here is your chance to be heard. Send your comments to MNForum, Measurement
News (Pete Riegel) or to Mike Wickiser.

Another issue that came to light is the one of a certifier’s authority and responsibilities. Each
state certifier and final signatory has the authority to bend the rules whenever it is appropriate.
The course measurement manual Course Measurement Procedures cannot cover every possible
measurement scenario. The manual doesn™t say anything about 500 foot sieel cables or a single-
person layout of a calibration course, yet both happen all the time and are perfectly acceptable if
done right. My point is this: If a measurer comes up with a method that isn’t covered, give it
some thought. If you aren’t comfortable with something, both Tom McBrayer and Paul Hronjak
can help with questions or concerns, and 1 am always willing 1o help out.

he USATF Convention in Albuquerque, NM is coming up in late November. Don Shepan,
New Mexico Certifier, has agreed to handle the measurement contest.

Agenda topics are solicited. There will be discussion on course renewals and average versus
larger calibration constant so far. Now is the time to voice measurement topics or congerns so
they can be included at the convention.

RRTC meetings are scheduled for Friday, December 1, from 4:00 to 6:30 PM and Saturday,
December 2, from 3:00 to 6:00 PM.



NEWS FROM SOUTH AFRICA

Attached the results of the measurement to the 42kms mark - with the final 195 being marked out
onto the finishing field on the day prior to the race.

The race this year will expect about 4000 entries - with money made going to the trust - it fosters
the progress of sport in the townships and between cultures.

[ think | have said to you before that my first measurement in Soweto in 1993 (as a lone white

guy on a bicycle with no obvious 'protection) was absolutely unbelievable. It was one of the most
enjoyable that | have ever done.  find it hard to describe. People come out and welcome me, cars
and taxi's (normally flying oblivious of cyclists in urban arcas) slow 10 pass precariously past you
and shout welcome or wave. This year we saw many runners out on the road training for the race.

It was great having Ishmael and Joe there as it was the 3 of us who did the original measurement
in 1993, (when no-one knew about the marathon or measurement and even the first democratic
elections were still 1o take place), now 7 years later the welcome is as good if not better. - It1s
a pity so many people have the wrong perception of Soweto --

The course evolved over the past 7 years - We laid it out in 1993 for the first ime. There were
some changes in 1994 and John Disley measured it again with minor changes in 1996 - this has
been then latest official measurement. However, Joe Morris and Ishmael Khozi have been
diligent in keeping the marks in condition. The calibration distance {right by the start and finish)
is the same one laid out by John as part of a seminar in 1996.

I sent some info to Hugh with regards to the next IAAF/AIMS meeting and upgrading and hope
that by early in the 2001 we will be in a position to go through the formalities to request /
propose some measurers for IAAF ranking - I think Joe (and his son Adrian) will be amongst
those. However we have a few 'procedural’ hurdles with ASA to go through before that

happens. (Hence one reason for ensuring the ASA reps were with me on the Soweto ride - and it
seems (o have paid dividends as the seminar is now something they are going to push for.) Hugh
has sent a copy of my reply and a more detailed report on the position to John Disley as IAAF
area rep - | am sure they will fill you in with the detail at your meeting. There may be an update
on this after this coming weekend when the ASA road commission have a meeting (and | hope
we get a fixed date for a grading seminar) One thing is clear - It would cause adverse reactions if
someone is upgraded without a standard appraisal as too many people would construe it as being
favouring a particular person or type of person - 5o it needs to be done in an open forum - Hence
the seminar oplion.

Regards
Morrie Williamson
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VALIDATION RESULTS - 1989 COURSES TO PRESENT

The RRTC validation program has been in effect for about two decades. The first course for which we have record
af a validation was measured in 1980. Since then 339 courses have undergone validation.

Results of all out validations are kept in a file called “val xis.” This file is available to anyene who wants ta look at it
ar use it for research. Contact Pete Riegel if interested. Results have been prasented in earlier articles using
“mikm" terms, which are confusing to some. Below may be seen the results of all validations done on courses
measured in the last ten years, presented as if each course vahdated was a 10 km course.

9919.4 9957 10004.1 10008.1 100105 100135 100164 10019.8 100250 100409
99194 ooa7.2 100045 100085 100105 100135 100164 100201 100284 100423
9919.4 goa7 5 100047 100086 10011.0 100138 100165 100201 100254 100432
G941 .1 GoO7.8 100050 100087 100111 100140 100168 100204 100265 100433
9958 4 69907 100056 100089 10011.2 100141 10017.0 100215 10027.7 100447
go69.5 100001 100058 10008.9 100113 100144 100174 100218 100288 100450
G975.0 10000.5 100062 10008.9 100118 100144 100974 100226 100302 10051.2
gg77.4 100007 10006.2 100091 100118 100145 10017.9 100226 100310 100538
9978.4 100008 100062 100082 100120 100145 100181 100228 10031.8 100721
Go85.9 100012 100063 100093 100122 10015.2 100181 100230 100320
gaps s 100016 100068 100094 100122 100153 100182 10023.2 100322
9ogs 8 100027 100069 100085 100128 100153 100190 10023.8 100341
ggez @ 100028 100072 10008 100128 100153 100191 100243 100344
96532 100039 100077 100100 100129 100157 100191 100248 100354
99941 100041 100078 10010.2 100713.0 100163 10019.4 100250 100364
Gges56 100041 100078 100104 100133 100163 100196 100250 100382
Number validated 1389 - present 153 Courses batwean 10000 & 10020 822
Percent between 10000 & 10020 601
Median measurement, meters 10012.9
Average measurement, meters 10011.5 Courses between 9995 & 10025 114
Standard deviation, meters 209 Percent batween 9985 & 10025 745
MNumber less than 9995 malers 15 Courses batween 9330 & 10030 122
Percent less than 9995 meters 9.8 Percant batween 9980 & 10030 79.7
Mumber less than 10000 meters 21 Courses bebween 9980 & 10040 135
Percant lass than 10000 meters 137 Percent between 9980 & 10040 882
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COMMENTARY OM VALIDATION RESULTS

We seam b6 have 3 14 mare vanalion in cowrses than has been commaonly suppasad

Part of {he vanation may be due to vse of the langer constant, as the courses g out for valdation each had
diffesent and unknown SCPFE'S, f larger conslant was atways used. This tends lo wanp things

To check the effect of use of larger constant, | assumed thiat ithadmngiad im every layeut. | assumed the
aMaet ol this was 1o ingrease me lengtn of sach course by 2.8 meters, which & ihe diffarence Detwean the Targe?
10,010 m and the median measured valug of 100128 m.

The liila charn below shows how | have reckoned the effect of me langer constant. The "As validated™ calumn
shows 1he way Ihe courses aciualy came oul, near the target of 10,000, Thi "Less 29" column shows whal
these courses would have validaled to if average constant had been used. The "Less 12 87 columna shows things
with neither larger constant nor 1,001 | have asswmed hal the 5 M0 km alicwance for error in the validaton
mpasurement exists in all cases
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EFFEGTS OF SAFETY FACTORS

Total courses valdated = 153
Numbes  Peroent

Failunes using average constant wio 1.001= 48 34
Failures ysing avarage constant andg 1,001 = 20 131
Faulures wsindg largar Constant and 1.001 = 15 1]

SCPF reducesd failures from 31 percent 10 13 parcen
|Larger congtam reduced failures from 13 percant 1o 10 percent

| haveni got a handle on the degres o which larger constant makesy
solrses “100 long” as the SCPFs used in the validations file
are unknown The effect is carlain Bul unknown.

9995:5 pass bewel using average constant 20 couwrses lail.
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Sie9.8
gee9.9

39548
aaad &
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pass level with no 1,007 or larger constant 48 courses fail

955
99957



SOLUTION TO JEAN-FRANCOIS DELASALLE'S "BOUCLE DE LIDL" PUZZLE

Measurement of the loop with a curbed turn-around (1.5 m radius) centered at F

CtoF 79.63
Length of semicircle of 1.8 m radius 565 1.8 m because of 30 cm offset
FtoD 8211
DioA 322,50
AtoB 34970
BtoC 719.49
Loop length (C to C): 1559.08

The complete course:

BtoC 719.49

6 times Cto C 9354 .51

CtoF: 78.63

Course before final adjustment: 10153.63

Heed to

Shorten by. 153.63

The turnaround is used six times, thus the center of the arc must be
moved southwards by 153.6312, or: 12.80 meters
Submitted Answers:

Bob Langenbach 12.281 meters south of F
Ray Thompson 10.83

Roger Gibbans 11.775

Bernie Conway 12.33

Several noted that the course, with its 6 laps for 10 km, would be a nightmare to administer, with lapped
runners confusing things.

PUZZLE OF THE MONTH

Tom Riegel submits: A motorcycle speedway has been built. It has a circuit length of 4 km along the
inside line. with semicircular ends. The two straightaways are cach 1 km in length. The width of the track
is 24 meters. The track is fat, with no banking. Competitors must maintain constant speed with no
accelerating or braking.

A 200 km race (30 laps) is to be held on the track. How far will the winner travel in completing the race?



USING REFEREMCE POINTS IN COURSE MEASUREMENT
COLUMBUS MARATHON
Summary of Course Measurements

The fallowing route was followed: Broad, Parkview, Maryland, Columbia, Caroline, Dreoosl, Bryden, Columbia,
Powell, Parkview, Main, Holtzman, Bryden, Town, Third, Reinhard, Jaeger, Deshier, High, Dodridge, Ackerman,
Kenny, Fishinger, Mt Holyoke, Zollinger, North Star, Lane, Kenny, Woody Hayes, Woodruff, College,

12th, Meil, Buttles, Park, Mationwide Bivd, Finish near arena

[Firs2 Measuremant Sacond Moasuremaen ﬁ:% I|
B-May 16-May | 26-May | 30-May | inienad
Moles | Melevs | Meles | Maobers | Meters | Lengih | Lengih
|Em1 willh Bast curtdng High EEERH Start) | 0.0
Evan with west curtdne of 3rd FAEF] 2131 | 2134 | 2131
[ECL Ghampeon PR ThaNy | PBIEZ | 2741l
Ceninr of slom drain on Parkview o1 Broad S1 F3E5 W74 | a6 | 51018 |
Echocd Tirmat sign o Dreeel N of E4oad 76413 5400 | 2640 746
on Main - 15t one E of Holtrman ATTAT Tt ATTT. 11526 1
Lightpole on Tewn at Thed o ATIAE 47309 | 47508 62573 |
|Canler of b drain on at Deshler {SE cormer of park) FETTE TIRT. 23877 BE4S.0
[Ever wilh south curbling of State St [ 26380 | 2680 | 212824
von wilh south curbline of EIX] 30,1 3858 | SiTnT
[Ever with nodh curtding of Gocdale St 1188 0 [E[L%) 1165.7 | 228374 |
L 8l HE comar of Busttiés) & Hagh 51 3801 01 3801 | 23311,
Shpedl Pt 5 of Dodridge on sde.no M2 44037 440G | 276203 |
T Pole on 151 afier High, 5 seds I ¥ I02 | 276405 |
First on Kenny 2350.1 23501 ZI50.1_| 00907
e oSl in on . FifsA sewar cower 5 of Fishinger 5508 550.8 S588 | 305508 |
[Conter of storm drain on M E’WE«TM Esice | 9488 B4B.0 B4EE | 314903 |
[N 5ido of cueb dran &1 N Star and Lane Ave 21621 21618 21615 | 336611 |
st E on Bowih kang: 533.4 [EEET 5334 | 35154
151 af on side ! 1968 GG S | 371887 |
Tataphone pole on Mell at Bih St 731, 1731.0 17310 | deozan |
on PArk a1 Butes FIEE 1405 21308 | 410646
Fed Finish 10541 10548 10548 | 421194
Fimish - Hanonwide Arena =0 | 22 1210 | dzsa0a
5055 422404
First 422475

Above is an example of the use of reference points. They are espacially handy if you have the luxury of time, and if you suspect
that there is a strong probability that you will be measuring the course again. In the example I've used the results of five
different maasuring occasions to gel two complete measurements of all the segmaents of the course.

Each column is supplemented by anather sheet, showing calibrations and measurements performed on that date,

With all the reference distances establishied, the splits can be 1aid out with ease. Instead of riding from one end of the course
l.umeolmr.mm-mgmnmﬂmmmeﬁm.mmmﬂh;ﬂdela:t
refarence point befare the split in quastion, Thus, any emrors will be small,

Mid year when thera is another inevitable change of course, it will be necessary only 10 drop the segments that are no longer
included and add in a few new segménts 1o make up the whole,



Measure Up
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Convention Topics

Quick! How do you spell Albuquerque?
we'll all learn since both the USATF 2000 and the
RRCA 2001 conventions will be held there. USATF
gets started on November 29 and concludes
December 3 and, as usual, includes the Road
Running Technical Council in their two-session
talkfest. Tepics will include most anything you
want to talk about. Most likely to be included:

+ Validation of the Sydney Marathon course (why
so many flats?)

+ Use of average constant vs, larger constant. So
what's the difference?

# Adjusting splits: when to do it and what's the
best way

+ Total climb and course profile: Are they worth
the effort?

* Drop vi. negative drop: what in the world s
negative drop?

+ Chip mat placement. First you find the finish
line.

+ ‘What's your topic?

New Appointment

The Road Running Technical Council is pleased to
announce that John Ferguson (Austin) has been
appointed certifier for Loufsiana effective June,
2000, He assumes duties from Tom McBrayer.

John's measuring experience goes back over 10
years. He has measured many courses in the
Central Texas area, including the major runs in
Austin, How many times have you done the
Motorola Austin Marathon, John?

So all you Louisiana measurers, send your
paperwork to John at 3026 Sesbania; Austin, TX
TBT48-1912 (512-282-4173).

Refresher Course

How does your map look? Still that nice shasp
image that tells the race director — or that total
stranger in town — everything they need to know?
Here's a check list.

+ 1/2" margins on all sides

Morth is up!!

Hame of the race and distance

Mame of City

Mile = M

Kilometer = kmn (lower case)

Meter = m (lower case)

As always, clean black and white. Remember,
Runner Trigthlete News puts them on the web at
whwow, runnertriathletensws.com

- % W 8 @ & W

According to USATF and |AAF, international distances
on the roads are measured and listed in kilometers.
Distances on tracks are in meters. The Olympic
marathon, which traditionally starts and finishes on
the stadium track, is 42.195 km. Of course, if you
are measuring a 3 or 10 miler, kilometer splits are
not required.

Splits

# By all accounts, Sydney 2000 was ane of the best
— if not the best — Olympics ever. It's called proper
prior performance — organization! Example: Dave
Cundy, road events manager, and Hugh Jones,
official measurer of the race walks and the
marathaon, both were present at Atlanta for the
marathen validation. They rode, tock notes and
pictures, definitely benefiting from the experience.
%0 how many reps from the 2004 Olympics rode with
the Syndey validation team? Zero!

Who's Doing What Across the States

+ Roger Soler (San Antonia) is at it again — still,
His big hit Texas mMarathon Challenge is back for the
second year. check it out on rogersoler.com. And
he's expanded to three run stores, two Roger Soler's
Sports in San Antonio plus a new lecation in Corpus
Christi. Besides all of that, he's race director for
the Sunmart S0km/>0M.
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+ You can say we knew him when ... Scott
Christopher (LaFayette) has been appointed to the
RRCA executive board. He has been Louisiana's
state rep since *96. In 1999 he was chosen
"gutstanding state rep.” And he's still measuring.

# ‘We don't see them much but they still need to
be measured. Scott Eppelman (Coppell) is race
director for the Ultracentric 24/48 hour track run
held in the Dallas area each year. For record
keeping purposes, the track must be measured and
certified. This ultra event used to be held on the

Plano East High School track. Scott moved to the
Greenhill Schacl, then discovered he would have o
learn how to pull on a tape measure since that track
had never been certified. Armed with a 100 meter
open reel tape and with the help of a couple of
Buddies, Scott submitted a very creditable
measurement. Hey, it's at least 400 meters.

+ Candidate for the course name of the year — the
Bastrop Kiwanks Toad Trot SE." It was measured by
Maoe Johnson (5an Marcos).

Blackburn Quick Release Aluminum Rack and Bushwacker Bag

If you're tired of sagging bike bags, try this
comba. This is what the police bike patrols
use, You won't be carrying radios and
handcuffs, but there's plenty of room for
tapes, slicker sult, etc. A picture is worth a
thousand words and we've included two,
pictures that is. That's my trusty fat-tired

Diamaondback with the new rack and bag
miounted. Both ftems were purchased in
Houston, |f you'd like to try this combo and
can't find them in your locale, contact me
and 1"l put you in touch with our
neighborhood bike shop or try the Hashbar
catalog.

Measure Up
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Measurement of the Olympic marathon course, Montreal 1976
( The above anticle appeared in September Measuremenr News. The commentary below did not.)

Commentary & Analysis by RRTC Webmaster, Bob Baumel

The techniques described in the above article by Ron Wallingford differed in various ways from the modemn calibrated
bicyele method as used now for measuring road courses. The major differences can be summarized as follows:

-

The 1976 measurement used a multiple sets of marks methodology, which means that every measurement of
hoth the calibration course and race course was a "layout™ measurement that attempted to produce a course of
desired distance; thus, every measurement generated new marks on the road. Nowadays, we always use one set
of marks, which means that only the first measurement of a course is a "layoul” measurement thai generales a
tentative course and produces marks on the road. Every subsequent measurement generates only numbers
depicting estimated values for the length of the tentative course. (Then, after all measurements have been
performed, a single adjustment is made to correct the course 1o the desired distance.) An advantage of one set of
marks, aside from less painting of the road, is that differences between measurements are readily apparent from
the numerical results of those measurements. When using multiple sets of marks, differences between
measurements aren't known until you go back and measure the distances between paint marks on the road.
Unfortunately, terms such as “shorter™ and "longer” may have opposite meanings when using one-set-of-marks
or multiple-setz-of-marks terminology.  The 1976 measurers did not share the concern for short course
avoidance which has now become part of course measuring philosophy. In several instances, they made choices
(e.g., steel tape instead of EDM [“distomat”] for the calibration course, bike measurement instead of survey team
measurement for the race course) which had the effect of producing a shorter course for the renners. Now, the
rules require us o produce courses which are at least as long as the nominal race distance. Therefore, we always
resolve uncerainties by choosing the option that produces the longer final race course.

The 1976 measurement didn't utilize any Short Course Prevention Factor (SCPF). Nowadays, 1o help ensure than
courses are at least the nominal distance, an SCPF of 1,001 is built into every race course measurement. Thiis,
although the marathon distance is nominally 42,195 km, we intentionally apply a 1,001 factor which, in effect,
lays out the course at 42.237 km: ie., 42 meters longer than the marathon distance. This isn't really intended 1o
produce long courses. Considering that some error is unavoidable in any measurement, the SCPF helps to avoid
short courses in spite of the inevitable errors that always occur when measuring.

The 1976 course was measured along a path which maintained a clearance of one metre from curbs. Now we
measure a tighter path ("Shortest Possible Route") with clearance of only 30 em from curbs. For more details, see
discussion below on Evolution of the SPR Concept.

The effect of pavement undulations is probably nowhere near as great as assumed by Wallingford in the above
article. In Iaying out their | km calibration course, the 1976 measurers obtained a discrepancy of about 9 em
between their average steel 1ape measurement and their EDM (“distomat™) measurement. Our data suggest that
pavement undulations probably didnt account for more than | or 2 em of that discrepancy. The remainder of the
% em may have been due to random taping ermors, calibration error of tape and/or EDM, improper temperature
correction, or incorrect tensioning of the tape. Even if the entire 9 cm discrepancy in their | km calibration
course was due to pavement undulations (which is extremely unlikely), that would exirapolate to only about 4
metres when extended to the full 42,195 km marathon distance, There's no way that pavement undulations could
have accounted for the entire 30 m difference between their bike measurement and SUFVEY feam mersurement

Although the 30 m dilference between bike measurement and survey tzam measurement cannot be explained by
pavement undulations, it was nevertheless quite good agreement (Anything within our one-part-per-thousand
SCPF is premty good). To our knowledge, the 1976 Ofympic marathon measurement was the only documented
example of a marathon course measured by both calibrated bike and the older, far more laborious methods
previously used by professional survey teams. This was the first Olympic marathon course measured by
calibrated bicycle and, in this case, the course was measured both ways. We don't have details for the 1980
Moscow Olympic course, but assume that it was measured using only the older survey team method. Staning
with the 1984 Los Angeles Oflympics, road courses have been measured using only the bicycle method.



Evolution of the Shortest Possible Route (SPR) concept

The choice of path to measure along a road running course has evolved over the years. At the primeval dawn of course
measurement, the rule was 1o measure "one meire from the curb in the nunning direction”™ which simply meant to measure
parallel to one edge of the road, on the side of the road where runners are intended to run {usually the right side in

countries where cars drive on the right; lefi side in other countries), at clearance of about | m from the curb or road

edge. There was no measuring of tangent lines. This path is illustrated in the following diagram:

By the time of the 1976 Montreal measurement, this had evolved so measurers were following a path closer to the actual

path taken by runners, using tangent lines when measuring between alternating right and left tums. However, a clearance
of | m was still maintained from curbs and road edges, as illustrated in the following diagram:

o

Mow, we measure the shortest possible route (SPR) that a runner can run. We follow all tangent lines and come 1o within
0.3 m (i.e., 30 cm or abowt one  foot) of curbs and road edges, as shown in the following diagram:

The 30 em offset from curbs that we use now for measuring road courses is exactly the same offsel as specified in rules
for track measurement. Caleulations show that for every 90° tum, measurement at 30 ¢m from the curb (instead of the |
m clearance used previously) alters the path length by about 1.1 m. The first Olympic marathon course to be measured
using a fully modern SPR was the 1984 Los Angeles course, which was measured by a team of 13 cyclists,

The original Wallingford article may be seen on the RRTC web site at: htip://www.rric.nel



hr (otumbus Desgatch

Maal C. Lauron <[

Columbius bicvele coordinaior Dale Hooper hopes to lix sewer grates. such as
this one on Mound Street near Wheatland Avenue, that could unseat riders.



MADE TO MEASURE

Dear Pete,

This summer | picked up some bicvele speedometer
parts and have been tinkering with a Jones counter that
was mounted to my handlebars via a cable. In order to
test its accuracy, | have measured about 60 km

pend
Clipbo

over seven rides with two Jones counters attached to
my front wheel. I didn't achieve the desired goal of

difference between the counters 1s 0.000033 m/km.

identical readings between the two: the average U
o

The greatest difference was 0,.000045 m/km, which

would equate tol.899 m for a marathon.

“¥eederloot altachedto hub viaa
speedometercable and mounted on asrobar.

My measurement season is done for the year, but I plan

to resume data collection in 2001,

I have also made some modifications to my measuring bike. Some old triathlon clip on bars, a
clipboard, 4 zip ties and some Velero have virtually eliminated the need for pockets (though I won't

be cutting them out of my clothes just yet.)

And finally, | purchased a Cateye CC-AT100
cvelecomputer which, in addition to the
standard features, includes an altimeter and
a thermometer. The altimeter is sensitive to
changes in barometric pressure, and 1 use
topographical maps to calibrate it. The
thermometer tends to read a degree or two
{C.) above the air temperature

(possibly because it's encased in black
plastic), but is a great indicator

of temperature change while riding.

Best,

Laurent Lacroix

Compartson of Standard Jores Counter and Cable-mounted Counter

Bent cable , meunted on handlebar Destance measured {m.)
Cable Standard pifference
S¥9E.1T 59T 9410 0.238 0.0035TR
4001 .9 4001 .78% o.17 0.00292%
S000_T0S5 000 302 0403 0.00445%

|Slightly bent cable, meunted on serobar (ufanes measured (m
Cable Sandard Differsnce

GBS A3 EB09 267 0143 0UO0ZEYR
|Straight cable, mounted on serobar Distancs measured (m)
Cable Stadard  Difference
EITE.T22 BITE FES =0.263 -0.0041 2%
B113.336 B113523 -0.187 = DO230%
|Straight cable, mounted on bar end Disfance measured (m b
Cable Slandard  Difference
20000 909 20000 299 0610 0 DOEEW




Leonard F. Luéhiter
FAX 561-094-30%4

To: Pete Riegel
Date: October 15, 2000

Deear Pete:

I finally got around to reading your email and 1 was a little bit concerned that you may net
have received the entire lettér because of its longevity. Thére were two parts to the letter,
one relating directly to the measurement of the Sydney marathon course. | won't say any
more about that within this letter, hopefully T intend to do £ in the near future. And you
can fully understand my thinking in relation to improving the method of course
measurement and the need to update measurément equipment because of the Sydney
sitwation

First of all, an improvement would include the use of laser beam instruments for measuring
calibration tourses. In today's market, laser beams are available at less than $50 each for
application for distances up to 300 vards. Even by splitting the total measurement distance
(greater than 300 yards) the accuracy increases the reliability of the measurément. Lagser
beams a3 such can either be available by the individual or by an arrangement by which two
or three of the units would be made available for each of the measurement districts

As for diréct course measurement, the currently available électronic computer for bicycles,
properly calibrated, can be very effective. Admittedly, there are other conditions which
should be considered; data memory, although already existing, to bé rearranged for
different intervals such as varying kilometer readings with the possibility of a red light
being added on the instrumeént to indicate kilometer distances. It would be worthwhile to
also consider an assured system over and above the existing for continuation of power
between stops. In the present unit it is limited to four minutes. For calibration purposes an
additional two millimeters can be entered into the computer for the SCPF of 1m/km
without further ¢ondern. This would depend on the wheel dinmeter. Starting with the
current units (approximately 320 US) additional corrections will certainly cost money
These can be readily analyzed by discussions, then handed over to a proper soflware
design consultant. This should not be a very difficult task. Current measurement
requirements approximate 1000 races per year, more or less. If each ¢ould then be
assessed at S10 per race as part of the measurement fee, it would be possible within a
penod of ooé vear to obtain 10,000 US but whigh at the same time may not beé enough in
which case the TAAF might be approached to help.

Realizing, of course, that the majority of the races measured are of distances less than the
marathon. it nnght be nécessary to scale the asseéssment, but at the same time realizing the
cflectivenass of what it might mean and the efficiency of measurement, it could be possible
that the $10 might be assessed for each race, regardless of length
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There is ne question in my mind that the project would be successful because most of the
basie foundation of the unit already exists. There's no question that it going (o take rmore
than "a few weeks” and it may even be possible to arrange a method with the softwar.:
designer on a partial payment process $o it ¢ould be developed quicker. Price
consideration, I'm sure, can be more accurately assessed upon imitial discussions with 2
proper individual willing to undertake the proposal.

I believe the above pretty much explains my initial thought Agzain, let me say that the
 biggest problem will be for fulfillment of monetary requirements. 1 shall be glad to discuss
the matter further should there be additional questions on your part.

Sinterély,

Len
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